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NEW CLINICALLY SIGNIFICANT METHOD OF
DETERMINING GLYCOPROTEINS IN BLOOD SERUM

Vrachebnoye Delo (Medicel Affairs) Ya. N. Dotsenko
No. 6, June 1965, Pages 65-69 Candidate of Medical Sciences
. Chair of Faculty Therapeutics
of the Medical Faculty,
Khar'kov Medical Institute

In 1961, S. Ya. Shteynberg and Ya. N. Dotsenko proposed a simple
method, requiring no reagents in short supply, for the determination of
glycoproteins in the blood serum by means of the reaction with armonium
molybdate. This method of determining glycoproteins consists of the hydrol-
ysis, with trichloacetic acid, of glycoproteins to monosaccharides and pro-
teins, followed by a quantitative determination of the sugars by the colori-
metric reaction with ammonium molyhdate. Color intensity is determined with
a photoelectrocolorimeter, and results of the reaction are expressed in
units of optical density. A detailed description of the procedure is given
in zh; periodical Vrachebnoye delo [Medical Practice] (1962, No 12, pages

3-45
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For a comparison of the degree'of sensitivity of the ammonium molyb-
date reaction with that of the widely utilized reaction with diphenylamine,
concurrent determinations of glycoproteins were made by both methods imn the
blood serum of 30 patients of different sex and age and with different dis-
orders. In all the cases, without exception, on study of the same blood -
sample by these methods the optical density value was found to be higher
on determination by the reaction with ammonium molybdate (by 2.5 times on
the average). The ratio of optical density values, however, was not con-
stant and varied within wide linmits - from 1.66 to 3.28. This is explained
by the fact that the reaction with ammonium molybdate is not fully identi-
cal with the Dichet reaction. According to published data tho diphenyla-
mine reagent reacts only with one of the components contained in the glyco-
proteins, namely with sialic acid (Hess). Ammonium molybvdate apparently
reacts with many of the sugars contained in the glycoprotein., reacting
differently with each of them.

In 21 out of the 30 patients under study.the Dichet reaction values
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varied within the normal range (from 0.155 to 0.200), while in the other
nine petients the values were found to be moderately elevated (ranging
from 0.206 t» 0.266). In these same patients the ammonium molybdate reace
tion values were found to be within the normal range only in five of the
studies. In 13 patients they were moderately elevated (ranging from
G.416 to 0.500), while in the other 12 patients they were significantly
elevated (ranging from 0.504 to 0.638).

The new method for the determination of glycoproteins in the blood
serim by reaction with ammonium molybdate is widely utilized, since Febru-
ary 1961, at the faculty's therapeutics clinic of the medical faculty of
‘Khar'kov Medical Institute. In the present communication are analyzed the
results of a study of 278 patients with different disorders (rheumatism,
hypertension and atherosclerosis, cholecystohepatitis, peptic ulcer,
malignant peoformations).

Ty determine the magnitude of the normal values of the ammonium
molybdate reaction we have made a study of 12 healthy students. In them
. .stPthe reaction value ranged from 0.300 to 0.380 (M = 0.332; 0= + 0.032),
- vhich we have adopted as the norm.

We undertook the task of ascertaining the diagnostic value of the
" reaction with ammonium molybdate for determining the activity of the rheu-
matic process. Values of the reaction with ammonium molybdate were found
to be high in all ‘patients -- ranging from 0.505 to 1.000.(M = 0.718;
0" = + 0.145). '

In 75 patients with rheumatic lesions of the heart, was present a
rheumatic process that followed a latent course.

The ammonium molybdate reaction values were found in 12 patieats
to be within the normal range -- from 0.280 to 0.370 (M = 0.337;
ad+ 0.035). In 12 other patients these values were slightly elevated,

ranging from 0.390 to 0.425 (M = 0.410; & = + 0.011); while in the remain-

ing patients (51 persons) they were elevatedT ranging from 0.440 to 0.700
(M + 0.532; &= + 0.071).

Those patients in whom the ammonium molybdate reaction values were
found to be within the normal range or slightly elevated (24 persons)
had been undergoing, prior to the study, an antirheumatic treatment for .
a long time (3-4 weeks and longer). We attribute to this fact the de-
crease of the ammonium molybdate reaction values, as compared with the
other patients affected with rheumocarditis following a sluggish course.

In seven patients with rheumatism in the nonactive phabe , asgociated
with heart lesion, the ammonium molybdate reaction values were within the
norma) range -- from 0.270 to 0.350 (M = 0.327; & = + 0.036).

Dynamic observations of the patients with an active rheumatic proe
cess have shown that as the condition of the patients undergoes improve-
ment, the ammonium molybdate reaction values decrease, reverting to the
normal level substantially later than the ESR.
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A5 wns statad atove, chanres in the level >f blooad glyconroteins are
not a snneific reaction for any rarticular disorder, but are ret with in
many Jdisorders. According to nublished data, the level of blrdd glycopro-
teins rices not only in cases of rheumatism, but also in rheurmatoid poly-
arthritis, tuberculysis, pnewsonia, radiation sickness, neoformations,
hepatites, colitis, atherosclerosis and other disorders.

Ve mnde a study of 39 patients with cholecystites and cholecysto-
hepatitrs. The versons under study, mostly young people, were admitted
for treatment in connection with exacerbation of pain in the right hypo-
chondrium; also noted were nain in the region of the gallbladder, enlarged

and tender liver (in 30 patients), subfeorile body teuperature (12 patients),

accelerated ESR (in 18 patients). In many of the patients were found dis-
turbances of the liver function: a shift of the.coagulation band to the
right, in Veltmann's test -- in 21 patients out of 22; positive Takata-Ara
reaction -- in 15 patients out of 23; riee of blood bilirubin level .. in
10 patients out of 12; and positive Quick's test -- in 9 patitents out of
13. .

Ammonium molybdate reaction values were found to be elevated in 34

ot of the 39 patients with cholecystitis, and chalecystohepatitis (M = 0.506;

G = + 0.067). A parallelism could be noted between the degree of manifes-
tation of inflammatory process exacerbation and the glycoprotein level in
the blood serum. ' Thé results of our studies are in agreement with the pube
1ished data (2. A. Bondar' and I. S. Melkumova, 1960; N. A. Zaslavskaya,
1961; and others). :

A study was made of 15 patients with cancer witl various localiza-
tion of primary focus (cancer of the stomach -- in six patients; cancer of
the lungs -- in six; and others had cancer of the pancreas, prostate nr of
the liver). Metastases were present in eight of the patients. In all of
the patients, without exception, the ammonium molybdate reaction values
vere elevated, ranging from 0.4l4O to 0.980 (M = 0.650; G™= + 0.17k).

We divided the patients with peptic nlcer (25 persons) into two
groups. The first group included 13 patients with duodenal ulcer in an
exacerbation phase, without complications or concurrent disorders. In
four of them the ammonium molybdate reaction values were slightly elevated
(ranging from 0.400 to 0.416), while in the others they were within the
norm (M = 0.374; G™= + 0.038). -, i

The second group consisted of 12 patients with duodenal vlcer, in
whom a concurrent disorder was observed (chronic cholecystitis or chole-
cystohepatitis in 1l patients, and marked periduodenitis in one female
patient). In two patients of this group the ammonium molybdate reaction
values were within the norm (0.315 and 0.350); in the others they were
elevated (ranging from 0.400 to 0.590). The difference between the values

?f z?ese §vo groups of peptic ulcer patients is not reliable statistically
P £ 0.05).

Ammonium molybdate reaction values were found to be elevated (ranging
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. with the initial values.
. glycoprotein level coincided with a worsening of their condition.

from 0.500 to 0.299) in 31 out of the U3 patients with atherosclerosis
vhich we have siudied. The highest level of blood glycoproteins was

found in patients with myocardial infarction, and in patients with cereb-
ral vascular crises, in a pre-infarctal state (M = 0.500; G”= + 0.092); in
the other patients of this group M = 0.k24; G"= + 0.086.

Amnng the 57 patients with hypertensive vascular disease the normal
level of blood glycoproteins was found in 9 patients; a slightly elevated
(from 0.400 to O. hgog -- in 2h patients. In the other 24 patients it ranged
from 0.500 to 0.800. The hipghest ammonium molybdate reaction values were
found in 1l patientc with hypertensive vascular discase who were admitted
for treatment with signs of hypertensive crisis (M = 0.516; O"= + 0.064),
with suspected myocardial infarction and with myocardial irfarction (M =
0.573; 0= + 0. 115) in 11 patients. The level of glycoproteins was appre-
ciably lower in 18 patients admitted for treatment because of increasing
headaches or a moderate increase in frequency of the attacks of stenocardia
(M= 0.399; G =+oom» P< 0.02). .

In 29 patients with atherosclerosis and hypertensive vascular dis-
ease the blood glycoproteins were studied in their dymamics, two to three
times during the period of treatment at the department. In 1l out of the
29 patients the repeat-study showed that ammonium molybdate reaction values
had decreased 9% - 50% .(M = 19%) in comparison with the initial level. In
all these patients the decrease of blood glycoprotein level coincided with
a clinically improved condition. In five of the patients the blood glyco-
protein level showed on repeat-study an increase a8y i:ﬁ in comparison
In three of these five patients™u Tise of blood
In the
other 13 patients of this 29-patient group repeat study showe. that the
ammonium molybdate reaction values remained unchanged, while a clinical
improvement of their condition was observed.

Conclusious '
1. The reaction with amsoniws moiyl.late is a simple and at the
same time a very sensitive method for deternining the level of glycopro- -

teing in the blood serum, wvhich has a aumber of adva.ntages over the diphe-
hylamine reaction. .

. 2. The reaction wvith ammonium molybdate is a valuable supplemen-
tary test for determining the activity of the rheumatic process, and also

- & checkup test for the assegsment of the results of the conducted treat-

ment of patients w:l.th rheumatism.

3. The utilization of the ammonium molybdate reaction might 'be
found of value in the examination and treatment of patients with disorders
of abdomipal-cavity organs, in the instances of a differential diagnosis
between peptic ulcer and mofomtions, as woll as betveen peptic ulcer and
cholecystohepatitis.
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